Cell-mediated reduction of the interfragment disulfide in nicked diphtheria toxin. A new system to study toxin entry at low pH.
When 125I-labeled nicked diphtheria toxin bound to Vero cells was exposed to pH less than 5.0, a small fraction was reduced to yield A- and B-fragments. The pH required for reduction correlates well with that required to induce intoxication, and the amount of A-fragment released was of the same order as that required to intoxicate the cells. Conditions that protect cells against intoxication, such as acidification of the cytosol, treatment with anion transport inhibitors, or treatment with anti-diphtheria toxin antibodies, prevented the reduction of the interfragment disulfide in cell-bound toxin. In vitro, thioredoxin reduced nicked diphtheria toxin only at pH 5.0 and lower, and the reduction was inhibited by anti-toxin antibodies. This indicates that a conformational change in the toxin, necessary for reduction by the thioredoxin system, is prevented by the antibodies. Reduction by glutathione and cysteine was most efficient at neutral pH and was not inhibited by anti-toxin. The results are consistent with the possibility that cell-mediated reduction of the interfragment disulfide is a measure of the entry of fragment A into the cytosol.